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The Utility of Ultrasonography in the Emergency Department
for the Diagnosis of Finger Tendon Injury

Jung Woo Park, M.D., Jang Young Lee, M.D., Won Suck Lee, M.D.,
Won Young Sung, M.D., Sang Won Seo, M.D., Jung Il Yang, M.D.

Department of Emergency Medicine, College of Medicine, Eulji University, Daejeon, Korea

Purpose: Detection and determination of tendon injury in the finger or hand is not easy. Therefore, we aimed to
study and evaluate the accuracy and the effectiveness of ultrasonography for the diagnosis of finger tendon injury.

Methods: In this study, we enrolled patients, regardless of age and sex, with lacerations on their fingers. Patients with
invisible wounds were excluded. We evaluated the accuracy and the effectiveness of ultrasonography and compared the
results obtained from ultrasonography and with those obtained by visual observation of the injuries.

Results: The sensitivity, the specificity and the accuracy of ultrasonography were found to be 66.7%, 100% and
91.3%, respectively (p<0.001) while those of physical examination were 71.4%, 98.3% and 91.3%, respectively. Small
differences were observed between the sensitivities and specificities of the two examinations; however, the accuracies
were the same (p<0.001). The area under the receiver operating characteristic (ROC) curve, which was used for diagno-
sis of tendon rupture using ultrasonography, was found to be 0.985 (95% confidence interval CI: 0.929-0.999),while
that of physical examination was 0.938 (95% CI: 0.861-0.980).

Conclusion: Ultrasonography can be used an effective diagnostic tool for patients with finger tendon injury.
[ J Trauma Inj 2014; 27: 139-44 |
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Table 1. Sensitivity, specificity and accuracy of ultrasonography and physical examination.

Wound exploration

Injury Sensitivity (%) Specificity (%) Accuracy (%) p-vaue
Noinjury (n)  Injury (n)

No 59 7 66.7 100 91.3 <0.001
US"  ves 0 14

Tota . No 58 6 714 98.3 913 <0.001
PEX" ves 1 15

No 29 2 333 100.0 938 0.002
US  ves 0 1

Flexor tendon No 29 0 100.0 100.0 100.0 <0.001
PEX Ves 0 3

No 30 5 72.2 100.0 89.6 <0.001
US  ves 0 13

Extensor tendon No 29 6 66.7 9.7 85.4 <0.001
PEX Ves 1 12

* US: ultrasonography
" PEx: physical examination
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Fig. 1. Receiver operating characteristic curve for the diagnosis
of tendon rupture using ultrasonography. The area under
the curve was equal to 0.985 (95% CI 0.929-0.999).

Fig. 3. Ultrasonographic image of injuried tendon (extensor) in
fourth finger (Longitudinal view). It shows hypo-echoic
and discontimuous structure.
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Fig. 2. Receiver operating characteristic curve for the diagnosis
of tendon rupture using physical examination. The area
under the curve was equal to 0.938 (95% Cl 0.861-0.980).

Sl ofatel el vImisHA A w7t A E= SHAlA
&5 & 271 1 IS sjRek 72 A w3
o 248 glom, w9 dsell vlel &4l o AF 2
B2 AT Fo7F Basit) (2-5,13) S oR PE &
ol WA= sht, e e FF glen, dd
oz gFAo|Al CT ¥ MRI 22 17k A} oz
i AE S RS Blsta Adshe A2 o Lol
oh.(9) E3E, dubdo g ARgshs T A 29 2 24
ojgta] FAro R BE A &S Adehs A BT 4
£ G2 ohrh webd §EA GARA &7t fE &4
& Aeshed glo] et Ad e AAske Aol 9
Hr} 83t

e e - = e i B e e Kl
& Thofsial A 9] Ao, o] & sl P& 4 o
& BHQlstoiof Pt Fdol i 3 oAk B FE &
A oE shefsl=r] glo] £9h4 2l 9l o8k HAhke.
2 SESHAN, TR R AR WA, QARaEol of
S wQlofut ofdl aof, FF o A9} 2] AL
TR A, TR QIR ol3h HAre @A So' sk
Age) gt 52 oxlo] Ay & 4= 9lrh.(1,4,8,9,12,14)

25te] Aot FEER Aol AR, A SRk
oA EH3I%EE W, otz HAe] Aetmel 2pol7} gk
AL SHUR Welshe 2719 G4 &4 Tl At &
Fol 9 sHA gAY olgH APt 27hed A8 23T
HARS o183 A& &2 o3 AR Al e WY

of wlste] 22w £t YE 2
o o] S Zet. vk, F A4 BE 93 ok

— 142 —



Jung Woo Park, et a.: The Utility of Ultrasonography in the Emergency Department for the Diagnosis of Finger Tendon Injury

o] o2 W& o] Haste|at AyztE

o2 Aol S8 AR 9 o)shA Ao 2= 3
= &40 o5 wdo] AEm, abd AU & gl sl W
Hol qloy o] kel o2 EAHEC] oL st (7) ¥
& &4 ARE WEsHA] e AY E2 o T A Wy
T2 7% ol 59 dFo] A & 4= 9irh(2,3,14)

AR AFolA= 25 HiFtEelr Eoj=rt MRIX T
OF7h B & A0 R Bl 37|k skGTt.(15) & AtollAl=
ZZ0ke] WSl Solwrt o AtolAl Wt 27%, 83%
£ Adste 249E veliglen, s Saofsty oAt
WG T AP HARDS o] &3t 23T G AtEct
T w2 g YERR L (9) £3], ROC curves ©]83 &
oA B PE & A=) 50%E 20k A9 wle-
gt Aoz L}EHHO*EP ol HA RIS o] &3t = &
ol A 50%014 SN 25Tt HAPE 7 Jd g

O

| =St= ﬁl}g} FAFsCE (9)
o]eHA] @*Poﬂ/ﬂ :':*c} R &50] Fadts FF
A= o A EHEA U E &
7t w2 ﬁ% el B E & &4 A9y 584
PR olsta] ZAE §AeIN Fag 1
Zdth & ROC curved o83 Ak
A stoe {83 Ao= Ust 50%
Z50 JA = XPOV} AN

K1 dlo {1
ﬂ
T
o
rlr
ﬁ
;O

oo
N

o [lo
s
o,
L)
-
ol
iy
b
ox
o
10
jutad
o,
2
9‘1_5
il
rir
pod)

o o|ghA] A} 3k §lE £AF] F Q3 Ad ek
Uell= Aolct
A9} 3R] 9] EAfo] e FAA FE A4S HARSH
o) =9] 3 Ao A= olshd A

100%, Eo)% 76%2t1L 3FSIT} (16) £ QLo
Eo|rl 71.4%, 98. 3%§ J%. LH; Eolxrt lg%k%tﬂ

L o W P rlo e OB ot
2 H
=2
o)
ot
4
o
op
et rE
Il

o

~

R '_1

Sot2 olga AN n}é A
o

o] §lun w5 Aol AN 7 %%‘#%E}%%@.O]
| AA] e Agte] od AUk @

o)
ov, A SEe] ME Anel Holg 5ol

B
=
‘:H -8) wrel
Jol 2l
A
S

O EAFiE, 1)

St §E EAdol diste] A FA E ol w2
AFEo] At ‘3;8 AolA B3] W= 27~100%
2 Eolx7} 53.5~95%2 HAR| wE Aolgt AuEo]
B E7) % §490th (9,15,16) ol= HARRY ¥ E W AE
Ao w2 ear 9loR Wit H 2Zuprt A =

24 712 whole} s,
o] A7) AFFYORE HwA
ATRA FA9A WA AAE A3

Y
H
T
}o(t

%Ti A1 e e = &
o} ZAE BhA) gt ﬁOIEP & EE
]Aﬂs} Ao wb U]""I 3E A

o
B et rlr
_|>~l_
i
o _L
ﬁ#

fly
O
° 2

o
lo
B B

U7
mlo
EL
it
©
l=o

& o] mais 64 o
e A= glof AelE o

E3h 2 8uto] A% 9 ofatd] £ z;i
Fi AT 497 7|20

of 2g3t 9 olsty Ake] Ak glo] &
A 2 249 JEE gR7|EY
w5t u
o2 Bglso]

Hor
4
o Ml ¢

ox

ot
O o

ISRV S e

S

QQ 194

b
)

i o

A
>
ot
21’,
SN
o]
2
(e

ravl H
<L
o

>~

>

N

N

o

Mo

(]

fu ez -

ol il
— e,
T% i 41
g = 2
o =
o

(AL T ST WA <
A
o

+H e W
oy
o
it
£
I
2
o
e
-
st
ox
o
o
ol
o

<
M
rhu

A SR AN 7k
z%ﬁ%% e R, ojwet

of. &7F AE &S At Aol =

eheg 319

il
>
>
=
o
=
b
2 A
rlr
P
N
JE

rpr
>

i
oo T o

N
—_

rEH 1o
Eumﬂio
N

2 2 ox ¥
flo
o
ol
2
o
~
>
f
o
Hir m
gi‘

=2
S~

A
ol

(T oo B e o

™ 30 oo [y o o oot

}P>
N
o &
a2
iy
b
ox
o
)
N
B
E
re
o,
o
I
oo
jf_l,
rlr

k1
-+
i
Y
i

REFERENCES

1) Lee SW, Lee JW, Park SH, Kim JW. Comparison of
Compliance, Time Required for Diagnosis and Pain of
Petients withComparison of Compliance, Time Required for
Diagnosis and Pain of Patients with Finger Tendon Injury
Between Gross and Ultrasonographic Confirmation. J Korean
Soc Traumatol 2010; 23: 83-8.

2) Harrison BP, Hilliard MW. Emergency department evauation
and treatment of hand injuries. Emerg Med Clin North Am
1999; 17: 793-822.

3) Hart RG, UeharaDT, Kutz JE. Extensor tendon injuries of the
hand. Emerg Med Clin North Am. 1993; 11: 637-49.

4) Rockwdl WB, Butler PN, Byrne BA. Extensor tendon: anato-
my, injury, and recongtruction. Plast Reconstr Surg 2000; 106:
1592-603.

5) Santiago FR, Plazas PG, Fernandez JM. Sonography findings
in tears of the extensor pallicis longus tendon and correlation
with CT, MRI and surgica findings. Eur J Radiol 2008; 66:
112-6.

6) Wang PT, Bonavita JA, Delone FX Jr., McClellan RM,
Witham RS. Ultrasonic assistance in the diagnosis of hand
flexor tendon injuries. Ann Plast Surg 1999; 42: 403-7.

7) Choi CY, LH, Choi HJ, Kim MS. The usefulness of
Ultrasound Diagnosis of Acute Tendon Injury in Hand. J
Korean Soc Plast Reconstr Surg 2008; 35: 729-34.

— 143 —



8)

9

10)

11)

12)

13)

- Journd of Traumaand Injury Vol. 27, No. 4 -

Chung MS, Baek GH. Hand surgery. Seoul: Koonja; 2005:
259-62.

Park JR, Youn CS, So BH, Kim JH, Kim HM, Park KN, Et al.
The Efficacy of Ultrasound Diagnosis of a Partial Tendon
Injury by Emergency Doctors: Using a Swine Model. J
Korean Soc Emerg Med 2010; 21: 82-7.

Zanetti M, Hodler J. Ultrasonography and magnetic resonance
tomography of tendon injuries. Orthopade 1995; 24: 200-8.
Ebrahim FS, De Maeseneer M, Jager T, Marcdlis S, Jamadar
DA, Jacobson JA. US diagnosis of UCL tears of the thumb
and Stener lesions: technique, pattern-based approach, and dif-
ferential diagnosis. Radiographics 2006; 26: 1007-20.

De maeseneer M, Marcdlis S, Ogsteaux M, Jager T, Machiels
F, Van Roy P. Sonography of a rupture of the tendon of the
extensor pollicis longus muscle: initial clinical experience and
correlation with findings a cadaveric dissection. AJR Am J
Roentgenol 2005: 184: 75.

Peimer CA. Surgery of the hand upper extremity. New Y ork:

14)

15)

16)

17)

18)

— 144 —

McGraw-Hill; 1996. p.1163-88.

Elson RA. Rupture of the central dip of the extensor hood of
the finger. A test for early diagnosis. J Bone Joint Surg Br
1986; 68: 229-31.

Swen WA, Jacobs W, Hubach PC, Klasens JH, Algra PR,
Bijlsma JW. Comparison of sonography and magnetic reso-
nance imaging for the diagnosis of partial tears of finger
extensor tendons in rheumatoid arthritis. Rheumatol ogy
(Oxford). 2000; 39: 55-62.

Wu TS, Roque PJ, Green J, Drachman D, Khor KN,
Rosenberg M, et a. Bedside ultrasound evauation of tendon
injuries. Am JEmerg Med 2012; 30: 1617-21.

Bianchi S, Cohen M, Jacob D. Tendons, traumatic lesions. J
Radiol 2005; 86: 1845-57.

Bianchi S, Martinoli C, Abdelwahab IF. Ultrasound of tendon
tears. Part 1: general considerations and upper extremity.
Skeletd Radiol 2005; 34: 500-12.



